We evaluated public attitudes towards cancer survivors and identified the characteristics associated with these attitudes in Korea.
Introduction
There were an estimated 14 million patients a year worldwide with cancer in 2012, and cancer incidence is projected to increase by 50% to 21.6 million patients a year by 2030 [1, 2] .
In parallel, the number of cancer survivors has also increased and is expected to further increase with more frequent early diagnosis, improved treatment, and an aging population.
Cancer survivors need initial support from people close to them to successfully cope with their diagnosis and treatment as well as continual support to improve their quality of life after treatment. Patients tend to disclose their cancer diagnosis when they perceive themselves to be part of a supportive social network [3] . Additionally, disclosing their cancer diagnosis to acquaintances can help cancer survivors cope with their situation by promoting a positive perception of their situation, engagement in healthy behaviors, and active interaction with others [4] .
An increasing number of cancer prevention campaigns supported by well-established theories about healthy behaviors have improved public health communication, leading to increased public awareness about the lifestyle risk factors related to cancer [5] . However, these campaigns also resulted in a tendency towards a negative public response to individuals with modifiable conditions; moreover, survivors of controllable cancers became more likely to blame themselves for their illness [5, 6] .
Cancer survivors' perception of stigma, blame, and other negative reactions can lead to self-blame, shame, and fear of discrimination. In turn, these can cause medical and psychosocial problems in cancer survivors and contribute to insufficient patient-clinician communication, distress, depression, physical and emotional maladjustment, reduced treatment adherence, and a poor quality of life [7] [8] [9] . 4 Korean Cancer Association This article is protected by copyright. All rights reserved.
In Korea, the five-year relative cancer survival rate has increased remarkably from 41.2% in 1993-1995 to 70.7% in 2011-2015, with 1.61 million cancer survivors in 2015 [10] .
However, despite increased cancer survivorship resulting from highly developed medical technology, the social environment for cancer survivors remains insufficient. For example, a large proportion of patients were less willing to disclose their cancer diagnosis even to family members, and one-third of cancer survivors had negative attitudes towards cancer and stereotypical views about themselves [11, 12] . A nationwide-cohort study showed that 47% of cancer survivors lost their jobs after receiving their cancer diagnosis and only 30.5% were reemployed [13] . Moreover, the frequency of suicide attempts is three times higher among cancer survivors than the general public [14] .
The problems of cancer survivors are probably worsened by negative perceptions and prejudices formed by the general public about cancer survivors. Therefore, our objective in this study was to evaluate public attitudes towards cancer survivors and identify the characteristics associated with these attitudes in Korea.
Materials and Methods

Study design and population
Our goal was to survey 1,500 members of the general public in Korea who were between 20-79 years old and had no immediate personal experience of cancer. Initially, we stratified samples by age and sex for each of the 17 administrative districts (cities and provinces) based on the 2015 Korean Census, then obtained the sample size using a probability proportional to size method. Of the randomly selected 2,190 responders who were telephoned, Korean Cancer Association This article is protected by copyright. All rights reserved.
we excluded 690 responders from the interview due to absence, refusal to participate for various reasons, or because the responder was a cancer patient. Finally, a total of 1,500 participants were interviewed (response rate: 68.5%), and face-to-face interviews were conducted by professional interviewers from the Metrix Corporation (Seoul, Korea) in May 2017. Our researchers carefully reviewed and monitored the interview process.
Measurements
We used eight questions developed by Cho et al. to assess attitudes towards cancer survivors [11] . Details of tool development are described previously [11] . Question topics included the recognition of cancer survivors, sexual intimacy with cancer survivors, deserved protection in society for cancer survivors, contributions of cancer survivors to society, uncomfortable feelings associated with cancer survivors, avoidance of interaction with neighbors with cancer, avoidance of marriage to people with cancer-survivor family members, and avoidance of working with cancer survivors. These items were measured using a 4-point Likert scale ranging from 1 (strongly disagree) to 4 (strongly agree). We considered participants to have a negative attitude if their average score was over 3 point (covering possibly agree and strongly agree). Cronbach's alpha for these items was 0.76.
Interest in cancer survivors was assessed by participants' response to the question "How much interest do you generally have in the cancer survivor problem?" This item was measured using a 5-point Likert scale ranging from 1 (not interested at all) to 5 (very interested).
We combined "not interested at all" with "almost not interested" responses to form a "lowly interested" category and combined "very interested" with "mostly interested" to form a "highly interested" category. Cancer-survivor blame was measured by participants' response to the yes/no question "Are cancer survivors responsible for their cancer?" This item was developed CANCER RESEARCH AND TREATMENT (CRT) 6 Korean Cancer Association This article is protected by copyright. All rights reserved. from previous studies [6, 7, 15] .
We also considered other variables, including gender, age, education, monthly household income, marital status, religion, employment, residential area, smoking and drinking habits, as well as cancer history of family and acquaintances. Education level was classified into three categories: less than middle school education, high school graduate, and college graduate or higher. Monthly household income was classified into four categories: ≤$1,499, $1,500-$3,999, $4,000-$6,999, and $7,000. These cut-off points are the quartiles of monthly household income in Korea [16] . We divided participants into three occupational groups.
White-collar workers were defined as professionals or educated workers who performed administrative or sales-coordination tasks. Blue-collar workers were defined as workers in industry or those who did physical labor. Residential areas were classified according to the size of the city. Seoul is the largest city in Korea with a population over 1,000,000. Areas classified as "metropolitan" included suburban areas of Seoul and the top six largest cities in Korea after Seoul with populations ranging from 100,000-300,000. "Rural" areas were small cities or counties with a total population <100,000.
Statistical analysis
We used descriptive statistics to summarize attitudes towards cancer survivors. A multivariate logistic regression analysis determined the adjusted odds ratios (aORs) for relationships between a negative attitude towards cancer survivors and gender, age, education, monthly household income, marital status, religion, occupation, residential area, smoking, drinking, cancer history in family or acquaintances, interest in cancer survivors, and cancer survivor blame. We performed all analyses using SAS 9.4 (SAS Institute, Cary, NC, USA).
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Ethical Statement
We requested written consent from all respondents after informing them that completion of the survey was voluntary, anonymous, and confidential. The study protocol was approved by the Institute Review Board at the National Cancer Center [NCC2017-0109].
Results
In this study, 50.3% of participants were male, 12.4% of participants had less than a middle school education, 38.7% had a high school education, and 48.9% had a college education or higher. For monthly household income, 17.7% of participants earned below US $1,499 and 7.0% earned above US $7,000. We found that 72.1% of participants were married people, 5.3% were divorced/separated/widowed, and 22.6% were single; 46.3% of participants had a religion; 29.3% of participants were white-collar workers; 20.0% of participants lived in the capital city, and 54.5% lived in rural regions. Smokers were 27.2% and drinkers were 76.5% of participants. There was history of cancer for family or acquaintances in 54.5% of participants.
The proportion of people who were highly interested in cancer survivors was 40.8%, and 49.7% of participants attributed some blame for cancer to cancer survivors ( Table 1) .
The proportion of participants who agreed or strongly agreed that cancer survivors are easily recognized by their looks was 42.2%. We found that 51.8% agreed or strongly agreed that cancer survivors would have a difficult time having sexual intimacy, 77.2% agreed or strongly agreed that cancer survivors deserve to be protected in society, and 22.9% agreed or strongly agreed that cancer survivors would not be able to contribute to society. Additionally, 40.4% of participants agreed or strongly agreed that they felt uncomfortable when in the Korean Cancer Association This article is protected by copyright. All rights reserved.
presence of cancer survivors, 28.1% agreed or strongly agreed that they tended to avoid interacting with neighbors who are cancer survivors, 63.2% agreed or strongly agreed that they would avoid marrying people with cancer-survivor family members, and 30.9% agreed or strongly agreed that they would avoid working with cancer survivors (Table 2) . 
Discussion
This study evaluated public attitudes towards cancer survivors and identified the public attitude associations in the Korean population. Many participants had negative attitudes about cancer survivors, including stereotyped, discriminatory, and prejudiced views. People with a monthly household income above US $7,000 were less likely to have a negative attitude than those with monthly incomes below US $1,499. People in their 70s, who had no a religion, who lived in rural areas, or smoked were more likely to have a negative attitude towards cancer survivors than those who did not fall into these categories. People who have interest in cancer survivors were less likely to have a negative attitude than those who were not interested. People who hold cancer survivors responsible for their own cancer were more likely to have a negative attitude than those who did not.
A lot of study participants had negative attitudes towards cancer survivors. These results are worse than those from a previous study conducted with the same questionnaire in Korea [11] . In our study, the population was more likely to perceive cancer survivors as physically, emotionally, and socially impaired individuals. The percentage of respondents who believed that cancer survivors deserved to be protected in society increased from 56.6% in the previous study to 77.2% in our study. Similarly, the percentage of participants who would avoid marrying people with family members who were cancer survivors also increased, from 48.1% to 63.2%. In addition, except for one out of eight attitude items, all items showed more negative responses than previous research results. These findings indicate that the number of cancer survivors has increased, due to developing medical technology and improved cancer screening;
however, intervention to improve awareness for cancer survivors are still insufficient.
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likely to have a negative attitude to cancer survivors than those who earn less than US $1,499, and people in their 70s, individuals without a religion, and rural residents were more likely to have a negative attitude towards cancer survivors than their 20s, respondents with a religion, and those who live in capital city. Our results regarding the effects of age, income, and city vs.
rural areas are consistent with previous studies that found a higher frequency of negative perceptions about cancer survivors returning to work among people in rural or urban areas than in metropolitan areas [11, 17] . Because rural areas are industrial communities that depend more on labor than metropolitan areas, it may be difficult for physically weakened cancer survivors to play traditional roles in rural areas. In addition, because health care in rural areas can be poor quality and it is difficult for local residents to access, it may be difficult for cancer survivors to receive hospital treatment [18] . In fact, cancer survivors in rural areas are more likely to report poor health, psychological distress, and non-cancer comorbidities [19] . These factors may contribute to rural residents having more negative attitudes towards cancer survivors than metropolitan area residents.
Nonsmokers were less likely to have negative attitudes towards cancer survivors. Some studies have found that happiness is related to non-smoking [20] . People with healthy lifestyles are more likely to have higher life satisfaction, whereas people who were exposed to smoking reported unhappiness [20] [21] [22] . It is possible that those who do not smoke have a more positive attitude towards life and thus have less negative perceptions of cancer survivors.
People with interest in cancer survivors were less likely to have a negative attitude towards them. Interest, as part of the affective dimensions, has a strong influence on learning and is often associated with positive emotions and curiosity [23] . Interest about cancer positively correlates with all subscales of intentions of proactive behavior towards cancer [24] .
In this context, the more a person is interested in cancer survivors, the more they listen to the Korean Cancer Association This article is protected by copyright. All rights reserved.
information about cancer survivors. Through these communications, they become more aware of cancer survivors. Therefore, to reduce the negative perception of cancer survivors shown in this study, we recommend appropriate education and publicity to raise public interest in cancer survivors. One approach could be to use strategic education and messaging to communicate the negative feelings of cancer survivors and then discuss the sources of these emotions [24] .
People who blame cancer survivors for their cancer were more likely to have a negative attitude towards cancer survivors than those who do not. Several studies have shown that respondents who attribute some blame to someone with cancer were discriminatory and held stereotyped views [6, 25] . Knowledge of cancer prevention was associated with blame attribution. People who knew about the connection between lifestyle factors and cancer were more likely to blame cancer survivors for their medical conditions, which resulted in greater negative perceptions towards survivors [6] . Because many public health campaigns focus on raising awareness about preventable causes of cancer, these campaigns might have increased stigma towards cancer survivors [5] . For example, some anti-tobacco campaigns increased stigma and caused negative self-appraisal and feelings of guilt, regret, and perceived blame in people with cancer. Therefore, it can be argued that the focus of campaigns should be shifted from patient blame to more macroscopic industrial problems [5] .
This study had several limitations. Respondents may have reported a more positive attitude towards cancer survivors because of social desirability, rather than as a true reflection of their attitude. This would result in an underestimation of the negative attitude towards cancer survivors. In addition, this study focuses on survivors of all cancer types, thus it is difficult to rule out any differences in attitudes towards different cancer types. The reaction to someone with cancer may depend on the ability to control or prevent the disease. Cancers caused by modifiable lifestyle factors may cause more negative reactions than other types. Therefore, future studies should explore public attitudes towards cancer survivors according to different cancer types.
In summary, we identified negative attitudes towards cancer survivors among Korean adults and characterized some factors related to negative feelings towards cancer survivors.
Strategic messaging in education, publicity, and advocacy are required to raise awareness and increase interest in cancer survivors. These activities should highlight social and institutional aspects of cancer, and not transfer the responsibility for disease to cancer patients. Researchers, health care professionals, and communication specialists should work together to build social environments that help cancer survivors get the best treatment and care.
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